Introduction
Mols et al. [2] propose a concept for ventilator setting concerning the intratidal compliance-volume curve determined on the basis of the SLICE method: First, they translate the "S-shape" pressure-volume curve into its first derivation, the trapeziform compliance-volume curve. After that, they define six different shape categories ( Fig. 1 ) reflecting a small part of the compliance-volume curve. Only one of these forms represents the ventilation in the steepest, linear part of the "S-shape" pressure-volume curve, with maximal and constant compliance. To ventilate the lung at its maximal compliance the positive end-expiratory pressure (PEEP) must be titrated depending on the shape category. Previous to the titration, is indispensable to confirm the reliability of the shape identification. Therefore we designed a quality index control based on expert knowledge with fuzzy logic. 
Methods
Respiratory data were analyzed retrospectively from a multicenter study with 25 patients with severe lung injury under mechanical ventilation. The dynamic intratidal compliance for each patient at different PEEP-levels (a total of 270 data streams) was calculated breath-by-breath using the glidingSLICE method [3] . This method divides tidal volume into consecutive volume slices of equal size. For each volume slice, one value of dynamic compliance (C SLICE ) is determined by least-squares fit using the linear resistance-compliance (RC) model within each slice. The C SLICE -values will be plotted over the corresponding volume, giving compliance-volume curve. A mathematical model based on a second-order polynomial fit identifies one of the six shape categories. Our fuzzy logic quality index control system will then be applied to assure the level of accuracy associated with the shape identification.
In case of a quality index defined as "o.k.", "good" or "very good", the PEEP will changed depending on the shape category to reach the maximal compliance and to avoid lung overinflation as well as underinflation.
The quality index control system is a software program with fuzzy logic, which allows the evaluation of the reliability from the compliance shape identification. The definition of the fuzzy membership functions and the construction of the fuzzy inference rules are based on the knowledge of clinical experts. The fuzzy system consists of two different modules, one for the single analysis of the shape category and a second module for the analysis of the shape category relating to the context information.
Fuzzy logic "single setting" module
The "single setting" module specifies the "goodness" of the fit of the calculated compliance values in a second-
order polynomial function. Exemplarily we will focus on the RMS (root mean square) controller, responsible for the control of the "goodness" of the polynomial fit. The RMS values are classified into five different fuzzy sets ranging from "very bad" to "very good".
Fuzzy logic "context information" module
The "context information" module defines the correlation between the actual compliance shape with the adjacent shapes at a slightly lower or higher PEEP level. This was obtained by reducing and increasing the PEEP by 2 mbar respectively.
The fuzzy membership function for "context information" represents the difference between the expected and the obtained adjacent compliance shape. The fuzzy sets range from "0% expected" until "100% expected".
"Single setting" and "context information" modules as input parameter and "quality index" as output parameter are interrelated using fuzzy rules. These fuzzy rules determine the quality of the compliance shape identification, which ranges from "very bad", over "bad", "o.k.", "good" until "very good" (Tab. 1). "very good" "100% expected" "very good" "very good"
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Results
From a total of 270 analyzed shapes of compliancevolume curves all data sets with incorrect shapes (27 of 270, i.e. 10%) could be reliably identified and excluded from further consideration.
Discussion
The system implements automatically the know-how of medical experts in ventilation management. It has been shown that the context information is very helpful to identify inconsistent data sets. The correct identification of the compliance shape category might help to avoid excessive lung under-and overinflation in mechanical ventilation by patient-individual titration of the PEEP level and tidal volume.
